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ABTOHO~IHOe ycTpOHCTBO HBKOII."I8HHSI CII8KTpOMeTpH"'8CKOH HHijlOpMa

UHH c BLIXo;Jo~• .Ha MarncTpanb KAMAK 

0pHBOilHTCSI OIIHCBHHe BBTOHOMHOI'O ycTpoilCTBB HBKOnneHHSI CII8KTpOM8T

pH"18CKOil HHijlOpMBUHH, paapa60TBHHOI'O HB OCHOB8 MBI'HHTHOI"'O 3BIIOMHHBIOW8l"'O 

ycTpOIICTBB 8MKOCTb!O 4096 24-pa3pS!JlHbiX C110Bo OonHoe BpeMSI UHK11B -

1,5 MKC. YcrpollcTBo HaKonneHHSI nMeeT BhiXOil Ha MarncTpanb KAMAK ~;IS! 
1 

CBSI3H C 38M. Pa6oTa ycTpOilCTBa B pe>KHMe HBKOIIneHHSI H BbrBOilB HHijlOpMa-
1 unn aa ocunnnocKorr rrpoH3BOilHTCSI no 'aawnroil' rrporpaMMe. Oepeaon B pe- 1 

>KHM CBS3H C 38M H 06MeH HHijlOpMBUHeil M8>KilY 38M H BBTOHOMHbiM 

ycTpoilcraoM BbmonHHlOTCSI c noMOWbJO KOMaHn KAMAK. 

Pa6ora BbmonHeHa B lla6oparopnn HeiiTpoHHoll $H3HKH. 

Coo6111eaae 061oeAJIHeaaoro aHcT•TYT& a.11epswx •c:c:.lle.llo-H•I. Jly6aa 1977 I 

Baraba.sh J.P., Severjanov V.i\1., Shibaev V.D. 
10 - 11112 

An Autonomotts Data Acquisition Device for Neutron 
Spectroscopy •dth Output on DATAWAY CAMAC 

N1 autonornoitS data acquisition device for neutron spectrosco
PY is described. It has been constructed on base of core memory 
4k 24-bit word capacity and 1.5 11s full cycle. The device may be 
associated with computer by means of DATAWAY CAMAC. Running 
of it in data acqu'sition and data display modes is controlled with 
a tailored program. Switching in the computer communication mode 
and data exchanging between the computer and the autonomous 
device are executed vvith the help of CAMAC-commands. 

The investigation has been performed at l..a.boratory 
of Neutron Physics, JINR. 

Communication of the Joint Institute for Nuclear Research. Duboa 1977 
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B HacTomuee BpeMH Ha6moaaeTCH wHpoKoe HCllOJib3o

BaHHe 3Jl8KTpOHHQ-BLI"l'HCJIHTeJibHLIX M8WHH (38/V\) Ha 

BCex cTat:lH51X ¢H3H"lecKoro sKcnepHMeHTa/l,2 . YnpaB-

neHHe napaMeTpaMH 3KCnepUM8HT8JlbHb!X ycTaHOBOK, ae
TeKTOpHOH annapaTypLI, KOt:lHPY!OlUHX ycTpOHCTB, HaKonne

HHe HHtPOpMaUHH, o6pa60TK8 ee no pa3J1H"!Hb!M anropHT

MaM - BCe 3TO MO)K8T 6b!Tb Ct:l8J18HO C noMOlllb!O 38/V\. 

OaHaKo B p51t:le SKcnepHMeHTOB 6onbwoe MecTo 381111-

MaeT t:lJlHTeJlbHLiti 11a6op HH¢opMaUHH 11 ee npocTeiiwaH 

o6pa6oTKa (ao6aBneHHe eaHHHUN no yKa3aHHoMy aapecy). 

CpaBHHTeJlbHl>Ii1 aHaJIH3 noKa3l>IB.aeT, 'ITO Bl>IITOJIHeHHe 

3TOH onepaUHH 6onee H8):l8)KH0 11 C 60JlbWei1 CKOpOCTb!O 

(no cpaBH8HH!O c 38/V\) MO/KeT 6biTb BbiiTOJIH8HO pa60T8!0-

WHM no"38WHTOi1"nporpaMMe 8BTOHOMHLIM ycTpOHCTBOM 

HaKonneHH51, uMeiOlUHM BhiXOt:l Ha MarHCTpanb KAMAK AJ151 

CB5I3H c 3BM. B sToM ycTpoticTBe HaKonneHue SKcnepH

MeHTaJibHOti HHtPOPMBU1111 11 H86JI!Ot:l8HH8 ee opraHH30B8HLl 

6e3 HCnonb30BaHHH MarHcTpana KAMAK a cooTBeTCTBeH

HO 6e3 3BM. B To )Ke BpeM51 c noMOWb!O KOMaHt:l KAMAK 

38/V\ MO)K8T nepeBOt:lHTb ycTpOHCTBO H8KOnJleHH5I B pe)KJ1M 

CB513H C 38/V\, np11 3TOM 6JlOKHpyeTC51 HBKOnJleHHe 11HtPOP

M8UHH a ee Ha6niOaeHHe. B 3TOM cnyqae 3BM MO)KeT 

6b!Tb HCIIOJib30BaHa ):lJl5I t:l8JlbHetiweti o6pa60TKH y)Ke OT

COpTHpOB8HHOll HHtPOPM8UHH. 

noao6Hoe ycTpOHCTBO (6JlOK-CXeMa I1pH.Bet:leHa H8 

pHc.l) 6LlJ10 pa3pa6oTaHO B na6opaTOpHI1 HetiTpOHHOH 

tPI13HKI1 0115111 C HCITOJlb30B8HH8M onepaTHBHOH naMSITH 

(On) Ha ¢eppHTOBLIX Konbuax (npoH3BOt:lCTBo U11<1>11,BHP) 
eMKOCTb!O 4096 24-pa3pMHb!X CJlOBo noJlHOe BpeM51 UHK

J18 - 1,5 M K c. KpoMe on, ycTpotiCTBO HMeeT CJ18t:lY!Ollll18 

6JIOKH : 
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BBO.Il 'IIICJIOBOJI 
BHcPoJ:IIIUOilll 

MArliCTPAJI1 KAMAK 

PH c. 1. EnoK- cxeMa ycrpoi1crsa HaKonnemHI. 

6JIOK ynpaBJI8HIISI, 

anpecHwA cqerqwK, 

cyMMaTop, 

6JIOK BbiBOAa Ha OCUIIJIJIOCKOIT, 

AIICITJ18HHbiA MOHHI'Op TEKTRONIX 604. 

BBo.n a.npecHoA 
I!H¢oi»o18lllUI 

Ha p II c. 2 npiiBeneHa ynpoTueHHaH cxeMa qacTH 6noKa 

ynpaBJI8HHSI, opraHH3YIOIU8H p8)KIIMbi HaKOITJ18HlfH H Ha6JIIO

A8HlfSI. CwHxpoHH3aUHSI pa6orbi cxeMbi ocymecrBJIHercH c 

noMOIUhiO HenpepbiBHO ne!icrsyiOmero reHeparopa (f). 

nepiiOA reHep11pyeMbiX HMITYJibCOB paBeH 0,25 M K c. CI1H

XPOIIMITYJibCbl reHeparopa nocrynaiOT Ha nsa KJiarraHa: K
1

-

AJlH ITOJiyqeHIISI CIII'HaJia CqiiThlB8HlfSI lf3 On B pe)K!fMe 

HaKonneHIISI HH¢opMaUHII, II K
2 

- anSI nonyqeHHSI CIII'Hana 

cq!fThlBaHHSI B pe)K!fMe Ha6niOneHIIH. YrrpasneHHe KJiarraHaMII 

ocyuiecrsnSieTCH c rroMOIUhiO nsyx D -Tpiirrepos ( T 
1 

If 

T 2 ) 1 Ha TaKTOBb!H BXOA KOI'Opb!X llOCTyrraiOT 3TH )1{8 CHH

XpOHMITYJihCbi. Ha D -sxonbi rpwrrepos nocryrraiOr CI1I'Ha

Jibi C BbiXOAa COOTBel'Cl'BylOIUIIX CXeM i--1 (I--1
1 

, YJ
2 

) 
1 

Cpa-

6a TbiBaiOIUHX npii BbiiTOJIHeHn11 onpeneneHHbiX ycnoBIIA. 
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B 6~0K BYBOAa Ha 
OCilWIJIOCKOll 
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P II c. 2. CxeMa ynpasneHIISI. 

Ycnosng pe)KI1Ma HaKorrneHHSI (cxeMa I--1 1 ) : 

Ol'CyTCTBI1e CIII'HaJia "On 38H5Il'a", 

OTCyTCTBII8 C11I'HaJia 6JIOK!ip0BKII H3 38M, 

rJYcK 

orr 3a!U!Ta ______. 

- nan11qwe CI1I'Hana "foros K rrepenaqe", nocrynaiOmero 

II3 IICITOJlh3yeMOI'O B 3KCll8piiM8HT8 BXOAHOI'O ycTpOH

CTBa. 

YcnOBHH pe)KIIMa Ha6JIIOAeHIISI (cxeMa H 2 ) : 

OTCyTCTBI18 CIII'HaJia "On 38HSII'a", 

Ol'CyTCTBII8 CHI'HaJia 6JIOKIIpOBKI1 113 38M, 
orcyrcrsiie curHana "foros K nepenaqe", 

pa3p8lll8HH8 Ha BbiBOA 11H¢opM8UHI1 113 6JIOKa BbiBOAa 

Ha OCUHJIJIOCKOIT. 

8 8KcrrepHMeHrax no speMHrrponerHoit MeTOAIIKe anSI 

yMeHblll8HIISI npocqel'OB 38 cqeT MepTBOI'O BpeMeHII On 

H86JIIOA8HII8 M0)1{8T 6hll'b 6JIOKIIpOB8HO BO BpeMeHHOM OKHe. 

CwrHaJibi B II B onpeneJIHIOT HCroqHHK anpecHoro Kona, 

38HOCHMOI'O B On (BXOAHOe ycTpOHCTBO IIJIH BHyTpeHHHH 
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aapeCHbill C'i8T'UfK) 1 a TaKMe peMHM pa60Tbl cyMMaTopa. 

l1MnynhC "KoHeU C'iHTbiBaHIHI11 B o60HX peMHMaX SIB.T1518T

C51 BXOJlHb!M CHI'Ha.TIOM ¢opMHpOBaHH51 HMny.TihCOB "nycK 

3aDHCH" • 0TB8THblll CHI'Ha.TI 113 On "KoHeU 3anacu" ocy

!lleCTB.TI51eT c6poc TparrepoB T 3 H T 4 • a TaKMe cnyMHT 

CV.I'Ha.TIOM c6poca Jl.T151 BXOJlHOI'O ycTpOHCTBa. 

AapeCHhlli C'ieT'iHK Bhlno.naea no craaaapTHoli cxeMe 

JlBOH'iHoro c'ieT'iHKa Ha rpurrepax ITK552 H HMeeT 

B03MO)!(HOCTh KpoMe nocneaoBaTe.nhHoro C'ieTa ocymecr-

B.TISITh npHeM HH¢0pM8UHH no lllHH8M W MarHCTpamf 

KAMAK. 

ABTOHOMHOe ycTpOHCTBO 6hl.TIO pa3pa6oTaHO B JlBYX Ba

puaHT8X1 OT.TIH'ia!O!llHXCSI DOCTpOeHH8M cyMMaTopa H JleWH

<lJpaTopa KOMaHJl KAMAK. 

B nepBoM BapaaHTe acnonh30Ba.nach cxeMa no.nycyM

Ma Top a, nocTpoeHHoro Ha 3.ne MeHTax "l1 CK.TI!O'ia!O!llee l1 Jll1" 

( MH 7486) H "11'' ( I JlE553). B oT.TIH'IHe or TpHrrepHbiX 

CyMMaTOpOB 1 HCDO.Tlb3yeMI.IX B aHa.TIH3aTopax, I'Jle B Ka

'IeCTBe "+1" HCDO.Tlh30Ba.TIC51 HMDY.TihC no C'IeTHOMY BXOJlY 

nepBOI'O TpHrrepa, 3TOT CyM~1aTop - DOTeHUHa.TihHOI'O TH

na, u 'IHC.no, 6onhmee Ha 1, no51B.TI51eTc 51 Ha ero BbJXoaax 

.TIHWh C 3aJlepMKOH 1 onpeJl8.T1518MOH Cpa6aTwBaHHeM CXeM 

cyMMaTopa. Bo3MOMHbie onepauuH: ao6aB.neHHe eJllfHHUbi 

( peMH M HaKOD.TleHH 51) 1 nepe3aDHCh 'iHC.Tia ( peMif M Ha6.TI!OJl8-

HH51), c6poc lfH<iJOpMaUHH BOn, a TaKMe C'IHTbiBaH!fe H 

3aDHCh lfH<iJOpM8UHlf C HCDO.Tlh30B8HifeM WHH R If W M8-

I'HCTp8.TIH KAMAK. 

Bo BTopoM BBplfaHTe npHMeHeHa cxeMa cyMMaTopa, no

crpoeaaora aa 3.TieMeHTax AllY ( apn¢MeTH'i8CKo-norHqec

Koro ycrpoiicTaaJ 155 ceplflf (155l1n3). 
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E c.nH npHHSITh c.neayrowne o6o3HatJeHH 51: 

A - coaepM8H118 'IIfC.TIOBOro perHCTpa on' 

B- BHeWH51SI tJHcnoaag lfH¢opMaUH51, a 

C- pe3y.TihT8T onepaUHH B cyMMaTope, 38nHCb!B88MOH 

B On, MO)!(HQ nepe'iHC.TIHTh ace onepaUHif 1 Bh!TIO.TI

HSI8Mhl8 CyMM8TOpOMo 

C = A- Ha6nJOJleHHe, 

C = A +1 ~ HaKonneHHe B np 51MOM Koae 

c = A+B~ H npoBepKa on, 

J 
l 

' I 

C =A -1 ~ HaKon.neHHe B HHBepCHOM KOJle 

c = A-BS H npoBepKa on, 

c = B - 3aMerueHHe HH¢opMaU111f B on, 

C = 0 ~ 3aDHCh "0" 11 "1 11 
BO BCe pa3p51Jlbl 

C = 1 S 5I'IeeK On. 

Ha pH c. 3 npaBeaeaa ¢YHKU110Ha.TihHa51 cxeMa 6.noKa Bbi

BOJla Jl8HHb!X Ha OCUH.TI.TIOCKOD. 3TOT 6.TIOK D03BO.T15I8T Bhi

BOJlHTh Ha 3KpaH OCUH.TI.TIOCKOna COJl8pM8HHe 3apaHee Bbl-

6paHHOI'O ytJaCTKa naM5ITH. YHc.no 51tJeeK Bbi6apaeTC51 ne

peK.TI!O'iaTeneM 11 MO)!(eT COCT8B.T151Th 16, 32, 64, 128, 256, 

512 H 10~4. HoMep HatJanhHOli 5ItJeliKif Ha61ipaeTC51 Ha ae

C51TH'iHOM nporpaMMHOM nepeK.TI!O'IaTe.ne H MOM8T 6biTh 

'KoHen 3an:1c• 

c.HxpomlltYJihCH r 

___ £==::::---o_;".:;)'VC:::_it-~c:l1Jrn2f IlepeDOJtHeHWe tl,I[J>eCHOro 
I .. i ~ C'te'f'UIKB 

Paa~ne u 

.a~+-----~----------------------------
pH c. 3 0 ~yHKUHOH8.TlhH851 CXeMa 6.TIOK8 Bb!BOJla Ha OCUH.TI

.TIOCKOD. 

.TI!06b!M1 OT 1 JlO 4096. nepea Ha'!a.TIOM BbiBOJla lfH¢0pMa

UHH TpHrrep Tr HaXOJlHTC5I B Hy.TieBOM COCT051HHH 1 3aKpbl

Ba5I K.T18D8H 11 1 H OTKpbiB851 K.TianaH 11 2 , KOTOpblll npo-
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IIyCKaeT llMIIY.TlbCb! reHepaTopa CllHXpOHMIIy.TlbCOB 6.TIOK8 

ynpas.neHn:sr. 3nr HMIIy.Tlhcbr rrocryrraiOT Ha cqeT'!HK Ha'!a.na 

Bb!BO.[la (CHB) ll qepe3 CXeMy I1 J1I1 1- Ha aapeCHb!H C'leT

'IHK. noc.ne Toro, KaK CHB COC'!H:TaeT 'IHC.TIO HMIIy.TlbCOB, 

paBHOe HOMepy Ha'!a.TlbHOH SI'leHKH On, cpa6aTb!B8eT CXeMa 

cpaBHeHHSI, BNXOAHOH Cllf'Ha.TI KOTOpoif B3BOAHT Tpnrrep Tr. 

K.narraH I1 2 3aKpbrsaeTCH, a K.nanaH I1 1 OTKpbmaeTcH. B 

6noK ynpasneHHH nocryrraeT c~rrHa.n "Pa3peweHHe Ha Bhr

soa". TaKHM o6pa3oM, aapeCHbTH C'!eT'!HK 6brcrpo Bbr6npa
eT Ha'!a.TlbHhlH aapec BhlBO.[la Ha OCUH.Tl.TIOCKOII, ll IIOC.Tle 

3TOf'O Ha'!HHaeT pa60T8Tb On C ee UHK.TlaMH 3BITHCH 1i 

C'IH:Tb!BaHHH. vJMny.nbCb! "KoHeU 3aiiHCli"IIpOXOAHT qepe3 

K.TlaiiaH I1 l Ha BXO.[l aapeCHOf'O C'leT'!HKa 1i '!epe3 nepe

K.TliO'laTe.Tlb 'IHC.Tla KaHa.TIOB (nYK) Ha BXOA C'leT'IH:Ka 'IHC.Tla 

KaHa.nos ( CLfK), CBH3aHnoro c un<jlpoaHanoros bTM npeo6pa

aosareneM X (UAn X). 3rrr )Ke HMny.nbCbi onpawHBaiOT 

Bb!XOA cyMM8TOpa, 3aHOCH 'IHC.TIOBYIO HH<jlopMBUHIO Ha 6y

<jlepHb!H perucTp, cssr3aHHbTH c UAn Y. np~r nepenonHemw 

CLfK IWH aapecHoro cqer'!aKa npoucxoaar c6poc Tr, CHB, 
a raK)Ke CLfK u aapecHoro c'!eT'!HKa. 

nLJK pa6oraeT raKHM o6pa30M, '!T06hr np~r H3MeHeHHH 

'IHC.Tla KaHa.TIOB A.TIHH8 pa3BepTKH Ha 3KpaHe OCUH.Tl.TlOCKOIIa 

OCTasa.nacb IIOCTOHHHOH. 3ro AOCTH:raeTCH OTK.TliO'leHHeM 

M.naawax Tparrepos CLfK npu nepexoae K MeHbrneMy 'IHC
ny H'leeK, Bb!BOAHMb!X Ha 3KpaH OCUH.Tl.TlOCKOIIa. 

B Ka'!eCTBe OCUH.Tl.TlOCKOITa HCITO.Tlb30Ba.TICH ancnnei11lblil 
MOHHTOp "TEKTRONIX 604". 

ABTOHOMHOe ycTpOHCTBO HaKOII.TleHUH BhliTO.TIHeHO B Bl!Ae 

orae.nbHoro 6noKa KAMAK, aaHnMaiOmero 4 craHunu, u 
6noKa On. 
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I1 c n o n b 3 y e M bi e K o M a H a bi K A M A K : 

NA(O)F(24) - 6noKuposKa pa6oTbi ycrpoifcrsa 

(nepexoa K nepeaaqe n:H<jlopMauun 
no Marucrpa.nH KAMAK), 

NA(O)F(26) - pa3peweHue pa6orbr ycrpoifcrsa, 

NA(O)F(O) - C'!HTbiBaHne '!uc.nosoif nH<jlopMaun~r, 
NA(O)F(16) - 3anucb aapecHoil HH<jlopMaunrr, 
Llnsr I sapaaHTa 

NA(O)F(16) - aa;mcL '!Hc.nosoif uH<jlopMauaa, 

Q~O. 

Q-0. 
Q-1. 
Q=l. 

Q-1. 

Ll.nsr II sapuaHTa 

NA(O) F (17) - 3aMemeHne HH<jlopM8Ullll B on 

HH<jlopMauaeif H3 3BM ( C • B), Q-1. 
NA(O)F(18) - IIOK8H8.TlbHOe CYMMlipOB8HHe 

(C•A+B), Q,..l. 
NA(O)F(19) ITOKaH8.TlbHOe Bbi'IHTaHHe 

(C ~A -B), Q=l. 
Ha Ka)KayiO KOMaHay BbiAaeTCH cnrHan X. 
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